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[Name of Document] SPECIFICATION 
[Title of the Invention] 

Apparatus and Method for Recording Data, Apparatus and Method for 
Recording/Reproducing Data, and Disc-Like Recording Medium 
[Claims] 
[Claim 1] 

A data recording apparatus comprising: 

data recording means for recording data on a recording medium; 

management information recording means for recording management 
information of the data onto the recording medium or a non- volatile memory; and 

a system controller for managing the management information and for 
controlling the data recording means and the management information recording 
means; wherein 

the system controller periodically records the management information onto 
the recording medium or the non- volatile memory. 
[Claim 2] 

A data recording method, wherein management information of data to be 
recorded onto a recording medium is generated, and the management information is 
periodically recorded onto the recording medium or a non-volatile memory. 
[Claim 3] 

A data recording/reproducing apparatus for recording or reproducing 
content data onto a disc-like recording medium, comprising: 
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management means for generating management information to be recorded 
onto the disc-like recording medium; and 

control means for performing recording/reproducing control on the 
disc-like recording medium; wherein 

first and second management areas for storing management information and 
a procedure storage area for storing recording procedure of recording management 
information into each of the management areas, and 

the control means records same management information into the first and 
second management areas, and records information indicating that writing of 
management information onto the first management area is started and information 
indicating that writing of management information onto the second area is started, 
into the procedure storage area. 
[Claim 4 ] 

The data recording/reproducing apparatus according to claim 3, wherein the 
control means reproduces management information from either the first or second 
management area, based on the recording procedure information stored in the 
procedure storage area. 
[Claim 5] 

The data recording/reproducing apparatus according to claim 3, wherein the 
control means records information indicating that writing of management 
information onto the first management area is started onto the procedure storage 
area, records the management information onto the first management area, records 
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information indicating that writing of management information onto the second 
storage area is started onto the procedure storage area, records same management 
information as the management information recorded onto the first management 
information, onto the second management area, and deletes information recorded 
on the procedure storage area when recording onto the second management area 
ends. 
[Claim 6] 

The data recording/reproducing apparatus according to claim 5, wherein the 
control means reproduces management information from the second management 
area if the information indicating that the writing of management information onto 
the first management area is started is recorded in the procedure storage area, and 
the control means reproduces management information from the first management 
area if the information indicating that the writing of management information onto 
the second management area is started is recorded in the procedure storage area. 
[Claim 7] 

The data recording/reproducing apparatus according to claim 3, wherein the 
management information is management information of the file system of the 
disc-like recording medium. 
[Claim 8 ] 

The data recording/reproducing apparatus according to claim 3, wherein the 
management information is content data management information for managing 
content data recorded on the disc-like recording medium. 
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[Claim 9] 

A data recording/reproducing apparatus for recording or reproducing 
content data onto or from a disc-like recording medium, comprising: 

a file system for generating management information of a file system of the 
disc-like recording medium; 

file management means for generating file management information of 
content data to be recorded onto the disc-like recording medium; and 

control means for control of recording/reproducing with respect to the 
disc-like recording medium; wherein 

first and second file system management areas for storing management 
information of the file system, first and second content data management areas for 
storing management information of content data, a first procedure storage area for 
storing recording procedure information of recording onto each of the file system 
management areas, and a second procedure storage area for storing recording 
procedure information onto the content data management areas are provided in the 
disc-like recording medium, and 

the control means records same file system management information onto 
the first and second file system management areas, records same content data 
management information onto the first and second content data management areas, 
records information indicating that writing of the file system management 
information onto the first file system management area is started as well as 
information indicating that writing of the file system management information onto 
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the second file system management area is started, onto the first procedure storage 
area, and records information indicating that writing of the content data 
management information onto the first content data management area is started as 
well as information indicating that writing of the content data management 
information onto the second content data management area is started, onto the 
second procedure storage area. 
[Claim 10] 

The data recording/reproducing apparatus according to claim 9, wherein the 
control means reproduces the file system management information from either one 
of the first and second file system management areas, based on the recording 
procedure information stored in the first procedure storage area, and reproduces the 
content data management information from either one of the first and second 
content data management areas, based on the recording procedure information 
stored in the second procedure management area. 
[Claim 11] 

A data recording/reproducing method for recording or reproducing content 
data onto or from a disc-like recording medium, wherein 

management information to be recorded onto the disc-like recording 
medium is generated, 

first and second management areas for storing the management information 
and a procedure storage area for storing recording procedure information the 
management information onto the management areas are provided on the disc-like 
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recording medium, and 

same management information is recorded onto the first and second 
management areas, and information indicating that writing of management 
information onto the first management area is started and information indicating 
that writing of management information onto the second management area is 
started are recorded onto the procedure storage area. 
[Claim 12] 

The data recording/reproducing method according to claim 11, wherein 
management information is reproduced from either the first or second management 
area, based on the recording procedure information stored in the procedure storage 
area. 
[Claim 13] 

The data recording/reproducing method according to claim 1 1 , wherein 
information indicating that writing of management information onto the 

first management area is started is recorded onto the procedure storage area, 

the management information is recorded onto the first management area, 
information indicating that writing of management information onto the 

second storage area is recorded onto the procedure storage area, 

same management information as the management information recorded 

onto the first management area is recorded onto the second management area, and 
information recorded on the procedure storage area is deleted when 

recording onto the second management area ends. 
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[Claim 14] 

The data recording/reproducing method according to claim 13, wherein 
management information is reproduced from the second management area if the 
information indicating that writing of management information onto the first 
management area is started is recorded on the procedure storage area, and 

management information is reproduced from the first management area if 
the information indicating that writing of management information onto the second 
management area is recorded on the procedure storage area. 
[Claim 15] 

The data recording/reproducing method according to claim 1 1 , wherein the 
management information is management information of a file system of the 
disc-like recording medium. 
[Claim 16] 

The data recording/reproducing method according to claim 1 1 , wherein the 
management information is content data management information for managing 
content data to be recorded onto the disc-like recording medium. 
[Claim 17] 

A data recording/reproducing method for recording or reproducing content 
data onto or from a disc-like recording medium, wherein 

first and second file system management areas for storing management 
information of a file system, first and second content data management areas for 
storing management information of content data, a first procedure storage area for 
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storing recording procedure information onto each of the file system management 
areas, and a second procedure storage area for storing recording procedure 
information onto the content data management areas are provided on the disc-like 
recording medium, 

management information of the file system of the disc-like recording 
medium is generated, 

File management information of content data to be recorded onto the 
disc-like recording medium is generated, 

same file system management information is recorded onto the first and 
second file system management areas, 

same content data management information is recorded onto the first and 
second content data management areas, 

information indicating that writing of file system management information 
onto the first file system management area is started and information indicating that 
writing of file system management information onto the second file system 
management area is started are recorded onto the first procedure storage area, and 

information indicating that writing of content data management information 
onto the first content data management area is started and information indicating 
that writing of content data management information onto the second content data 
management area is started are recorded onto the second procedure storage area. 
[Claim 18] 

The data recording/reproducing method according to claim 17, wherein file 
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system management information is reproduced from either the first or second file 
system management areas, based on the recording procedure information stored in 
the first procedure storage area, and content data management information is 
reproduced from either the first or second content data management areas, based on 
the recording procedure information stored in the second procedure management 
area. 
[Claim 19] 

A disc-like recording medium onto which content data is recorded, 
comprising: 

first and second management areas provided for storing management 
information of content data to be recorded; and 

a procedure storage area provided for storing recording procedure 
information management information onto each of the management areas, wherein 

same management information is recorded onto the first and second 
management areas, * and information indicating that writing of management 
information onto the first management area is started and information indicating 
that writing of management information onto the second management area are 
recorded onto the procedure management area. 
[Claim 20] 

A disc-like recording medium onto which content data is recorded, 
comprising: 

first and second file system management areas for storing management 
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information of the file system; 

first and second content data management areas for storing management 
information of content data to be recorded; 

a first procedure storage area for storing recording procedure information 
onto each of the file system management areas; and 

a second procedure storage area for storing recording procedure 
information onto the content data management areas, wherein 

same file system management information is recorded onto the first and 
second management areas, 

same content data management information is recorded onto the first and 
second content data management areas, 

information indicating that writing of file system management information 
onto the first file system management area is started and information indicating that 
writing of file system management information onto the second file system 
management area is started are recorded onto the first procedure management area, 
and 

information indicating that writing of content data management information 
onto the first content data management area is started and information indicating 
that writing of content data management information onto the second content data 
management area is started are recorded onto the second procedure management 
area. 

[Detailed description of the invention] 
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[0001] 

[Technical field of the invention] 

The present invention relates to an apparatus and method for recording data 
onto a recording medium, an apparatus and method for recording/reproducing AV 
data onto/from a disc-like recording medium, and a disc-like recording medium 
provided with a recording area for management information concerning data to be 
recorded. 
[0002] 

[Prior Art] 

For example, in recordable/reproducible disc-recording media and 
recordable/reproducible tape-like recording media, management information 
concerning the file system and management information concerning contents are 
recorded in a predetermined management area in the medium. These management 
information of the file system and of the contents include, for example, file names, 
recording address of files, file lengths, root directories, image recording start times, 
recording periods, broadcasting channel names, program titles, compression 
information, time stamps, and the like. 
[0003] 

The management information concerning the file system and contents, as 
described above, is updated when recording of a content is completed. For 
example, when a user presses a recording completion button or the like, 
management information in the management area is updated by writing 
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management information managed in an internal memory into a recording medium. 
A content newly recorded on a recording medium can be reproduced by thus 
recording the content and updating the management information. 
[0004] 

A file system for recording data onto a disc-like recording medium is 
described in, for example, ISO/IEC 13346; 1995 "information technology D 
Volume and file structure of write-once and rewritable media using non-sequential 
recording for information interchange" . 
[0005] 

[Problems to be Solved by the invention] 

However, there is a case that the system stops during recording of a content 
due to a power failure or run-down battery. In this case, recording operation stops 
although management information is not recorded. Therefore, the content cannot 
be read out since its management information is not recorded although the content 
is recorded actually in the recording medium. In addition, not only a newly 
recorded content cannot be read out but also management information thereof is 
broken so that contents which have already been recorded cannot be read out in 
some cases if a power failure or the like occurs while management information of 
the file system or management information of a content is being written. 
[0006] 

To solve this problem, for example, the system controller monitors the 
power source voltage. When the power voltage decreases, management 
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information managed in an internal memory is written into a non-volatile memory 

to create a backup. 

[0007] 

This method, however, has a problem as follows. A capacitor having a 
large capacity is necessary to guarantee data writing operation of the system 
controller, and a limitation is required for the data size of data to be written. It is 
difficult to use a DRAM requiring a large current for an internal memory, and it is 
necessary to use optionally a backup function such as a non- volatile memory or the 
like. This method is thus not preferable to achieve low costs and downsizing. 
[0008] 

The present invention has been made in view of this situation and has an 
object of providing a data recording apparatus and a data recording method, a data 
recording/reproducing apparatus and a data recording/reproducing method, and a 
disc-like recording medium, which enable reading of data recorded on a recording 
medium, even when the apparatus stops due to a power failure or the like. 
[0009] 

[Means to Solve the Problem] 

A data recording apparatus according to the present invention comprises: 
data recording means for recording data on a recording medium; management 
information recording means for recording management information of the data 
onto the recording medium or a non-volatile memory; and a system controller for 
managing the management information and for controlling the data recording 
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means and the management information recording means, and is characterized in 
that the system controller periodically records the management information onto 
the recording medium or the non-volatile memory. 
[0010] 

A data recording method according to the present invention is characterized 
in that management information of data to be recorded onto a recording medium is 
generated, and the management information is periodically recorded onto the 
recording medium or a non- volatile memory. 
[0011] 

A data recording/reproducing apparatus according to the present invention 
comprises: management means for generating management information to be 
recorded onto the disc-like recording medium; and control means for performing 
recording/reproducing control on the disc-like recording medium, and is 
characterized in that first and second management areas for storing management 
information and a procedure storage area for storing recording procedure of 
recording management information into each of the management areas, and the 
control means records same management information into the first and second 
management areas, and records information indicating that writing of management 
information onto the first management area is started and information indicating 
that writing of management information onto the second area is started, into the 
procedure storage area. 
[0012] 
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A data recording/reproducing apparatus according to the present invention 
comprises: a file system for generating management information of a file system of 
the disc-like recording medium; file management means for generating file 
management information of content data to be recorded onto the disc-like recording 
medium; and control means for control of recording/reproducing with respect to the 
disc-like recording medium, and is characterized in that first and second file system 
management areas for storing management information of the file system, first and 
second content data management areas for storing management information of 
content data, a first procedure storage area for storing recording procedure 
information of recording onto each of the file system management areas, and a 
second procedure storage area for storing recording procedure information onto the 
content data management areas are provided in the disc-like recording medium, and 
the control means records same file system management information onto the first 
and second file system management areas, records same content data management 
information onto the first and second content data management areas, records 
information indicating that writing of the file system management information onto 
the first file system management area is started as well as information indicating 
that writing of the file system management information onto the second file system 
management area is started, onto the first procedure storage area, and records 
information indicating that writing of the content data management information 
onto the first content data management area is started as well as information 
indicating that writing of the content data management information onto the second 
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content data management area is started, onto the second procedure storage area. 
[0013] 

A data recording/reproducing method according to the present invention is 
characterized in that management information to be recorded onto the disc-like 
recording medium is generated, first and second management areas for storing the 
management information and a procedure storage area for storing recording 
procedure information the management information onto the management areas are 
provided on the disc-like recording medium, and same management information is 
recorded onto the first and second management areas, and information indicating 
that writing of management information onto the first management area is started 
and information indicating that writing of management information onto the second 
management area is started are recorded onto the procedure storage area. 
[0014] 

A data recording/reproducing method according to the present invention is 
characterized in that first and second file system management areas for storing 
management information of a file system, first and second content data 
management areas for storing management information of content data, a first 
procedure storage area for storing recording procedure information onto each of the 
file system management areas, and a second procedure storage area for storing 
recording procedure information onto the content data management areas are 
provided on the disc-like recording medium, management information of the file 
system of the disc-like recording medium is generated, file management 
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information of content data to be recorded onto the disc-like recording medium is 
generated, same file system management information is recorded onto the first and 
second file system management areas, same content data management information 
is recorded onto the first and second content data management areas, information 
indicating that writing of file system management information onto the first file 
system management area is started and information indicating that writing of file 
system management information onto the second file system management area is 
started are recorded onto the first procedure storage area, and information 
indicating that writing of content data management information onto the first 
content data management area is started and information indicating that writing of 
content data management information onto the second content data management 
area is started are recorded onto the second procedure storage area. 
[0015] 

A disc-like recording medium according to the present invention comprises: 
first and second management areas provided for storing management information 
of content date to be recorded; and a procedure storage area provided for storing 
recording procedure information management information onto each of the 
management areas, and is characterized in that same management information is 
recorded onto the first and second management areas, and information indicating 
that writing of management information onto the first management area is started 
and information indicating that writing of management information onto the second 
management area are recorded onto the procedure management area. 
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[0016] 

A disc-like recording medium according to the present invention comprises: 
first and second file system management areas for storing management information 
of the file system; first and second content data management areas for storing 
management information of content data to be recorded; a first procedure storage 
area for storing recording procedure information onto each of the file system 
management areas; and a second procedure storage area for storing recording 
procedure information onto the content data management areas, and is 
characterized in that same file system management information is recorded onto the 
first and second management areas, same content data management information is 
recorded onto the first and second content data management areas, information 
indicating that writing of file system management information onto the first file 
system management area is started and information indicating that writing of file 
system management information onto the second file system management area is 
started are recorded onto the first procedure management area, and information 
indicating that writing of content data management information onto the first 
content data management area is started and information indicating that writing of 
content data management information onto the second content data management 
area is started are recorded onto the second procedure management area. 
[0017] 

[Preferred Embodiment of the Invention] 

Explanation will be made of a digital video recorder as an embodiment to 
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which the present invention is applied. The digital video recorder explained 
below is inputted with an audio/video (A/V) signal broadcasted as an analogue 
ground wave, an A/V signal inputted from a video terminal and digital MPEG 
(Moving Picture Experts Group) data. They are recorded as MPEG data on a hard 
disc, and MPEG data recorded on the hard disc is reproduced and outputted to the 
outside, as an NTSC (National Television System Committee) signal or MPEG 
data. 
[0018] 

FIG. 1 shows a structural block diagram of the digital video recorder 
according to the embodiment of the present invention. 
[0019] 

As shown in FIG. 1, the digital video recorder 1 comprises a tuner 12, a 
V- input terminal 13, an S-input terminal 14, an audio input terminal 15, a line 
selector 16, a Y/C separation circuit 17, an audio A/D converter 18, an NTSC 
decoder 19, a synchronization control circuit 20, a pre-video signal processing 
section 21, an MPEG video encoder 22, an MPEG audio encoder 24, a digital 
input/output terminal 25, a digital interface circuit 26, a multi-layer/separation 
circuit 30, an MPEG AV decoder 31, a post- video signal processing circuit 32, an 
audio D/A converter 33, an OSD (On Screen Display) 34, an NTSC encoder 35, a 
V-output terminal 36, an S-output terminal 37, and an audio output terminal 38. 
[0020] 

The tuner 12 is inputted with a television broadcast wave received through 
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an antenna 2. The tuner 12 demodulates the television broadcast wave and 

outputs a composite video signal and an analogue audio signal. 

[0021] 

The V-input terminal 13 is inputted with a composite video signal from the 

outside. 
[0022] 

The S-input terminal 14 is inputted with a component video signal 
subjected to so-called YC separation. 
[0023] 

The audio input terminal 15 is inputted with an audio signal. 

[0024] 

The line selector 16 is supplied with video signals and audio signals, which 
are inputted to the tuner 12, the V-input terminal 13, the S-input terminal 14, and 
the audio input terminal 15. The line selector 16 selects any one of video input 
signals, in accordance with switch setting made by a user. A selected video signal 
is supplied to the Y/C separation circuit 17, and a selected audio signal is supplied 
to the audio A/D converter 18. 
[0025] 

The Y/C separation circuit 17 separates a luminance component and a 
chrominance component from a supplied video signal, to obtain a component signal. 
In case where a supplied video signal is a video signal of a component inputted 
from the S-terminal 15, the luminance and chrominance have already been 
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separated, and therefore, separation processing is not carried out. A signal from 
which the luminance and chrominance components have been separated is supplied 
to the NTSC decoder 19. 
[0026] 

The NTSC decoder 19 performs processing, such as A/D conversion and 
chroma encoding, on the video signal from which luminance and chrominance 
components have been separated, and outputs digital component data (hereinafter 
simply called image data). This image data is supplied to the pre- video signal 
processing circuit 21. The NTSC decoder 19 also supplies the synchronization 
control circuit 20 with a clock generated with reference to the horizontal 
synchronization signal of an input video signal, a horizontal synchronization signal 
generated by synchronous separation, a vertical synchronization signal, and a field 
determination signal. 
[0027] 

The synchronization control circuit 20 converts various synchronization 
signals supplied from the NTSC decoder 19, into timing signals corresponding to 
various circuits, and supplies them to respective circuits of the MPEG video 
encoder 22 and the like. 
[0028] 

The pre-video signal processing circuit 21 performs various video signal 
processing such as filtering processing and the like on inputted image data, and 
supplies the processing result to the MPEG encoder 22 and the post-video signal 
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processing circuit 32. 
[0029] 

The MPEG video encoder 22 performs MPEG encode processing on image 
data, generates an MPEG video stream, and supplies it to the 
multi-layering/separation circuit 30. Although the MPEG compression system is 
adopted in this case, another compression system may be used. 
[0030] 

The audio A/D converter 1 8 digitizes an audio signal supplied from the line 
selector 16, and supplies it to the MPEG audio encoder and the audio D/A 
converter 33. 
[0031] 

The MPEG audio encoder 24 performs MPEG encode processing on the 
digitized audio signal, generates an MPEG audio stream, and supplies it to the 
multi-layering/separation circuit 30. Like the case of the image data, not only the 
MPEG system but also another compression system may be adopted as the 
compression system. 
[0032] 

The digital input/output terminal 25 is connected with, for example, an 
external IRD (Integrated Receiver Decoder) or the like through a predetermined 
digital interface such as IEEE 1394 or so. A transport stream (TS) defined by the 
MPEG system is inputted to and outputted from the terminal. 
[0033] 
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The digital interface circuit 26 performs format conversion between the 
data transfer format of the present digital disc recorder 1 and the data format of the 
digital interface. The digital interface circuit 26 converts a TS inputted from the 
digital input/output terminal 25 and supplies it to the multi-layering/separation 
circuit 30. The digital interface circuit 26 converts a TS supplied from the 
multi-layering/separation circuit 30 and outputs it from the digital input/output 
terminal 25. 
[0034] 

The multi-layering/separation circuit 30 packets the MPEG video stream 
inputted from the MPEG video encoder 22, the MPEG audio stream inputted from 
the MPEG audio encoder 24, and various control information supplied from the 
system controller 42, and multi-layers them to generate a TS defined by the MPEG 
system. The multi-layering/separation circuit 30 rewrites control data or the like 
when a TS is inputted through the digital input/output terminal 25, and outputs the 
TS. 
[0035] 

In reproduction, the multi-layering/separation circuit 30 extracts a PES 
packet from a TS reproduced from the hard disc 40, and supplies it to the MPEG 
AV decoder 3 1 . When a TS is outputted through the digital input/output terminal 
25, the multi-layering/separation circuit 30 rewrites control data upon necessity and 
outputs a TS reproduced from the hard disc 40. 
[0036] 
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The MPEG AV decoder 31 separates an inputted PES packet into MPEG 
video data and MPEG audio data, and performs MPEG decode processing on each 
of the MPEG video data and MPEG audio data. Image data of a base band, which 
is obtained by decoding, is supplied to the post-video signal processing circuit 32, 
and audio data of a base band, which is obtained by decoding, is supplied to the 
audio D/A converter 33. 
[0037] 

The post-video signal processing circuit 32 performs processing such as 
switching, synthesizing, filtering, and the like on image data from the AV decoder 
31 and image data from the pre-video signal processing circuit 21, and supplies the 
processing result to the OSD 34. 
[0038] 

The OSD 34 generates graphics and the like for image display, and 
performs processing such as synthesizing of the generated graphics on image data, 
and supplies them to NTSC encoder 35. 
[0039] 

The NTSC encoder 35 D/A-converts inputted image data (digital 
component data) and generates an analogue component signal. Alternatively, the 
encoder 35 converts inputted image data into digital composite data, thus performs 
D/A-conversion, and generates an analogue composite signal. The analogue 
composite signal is outputted from the V-output terminal 36. The analogue 
component signal is outputted from the S-output terminal 37. 
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[0040] 

The audio D/A converter 33 selectively switches and inputs audio data from 
the MPEG AV decoder 3 1 and audio data from the audio A/D converter 1 8 to each 
other. The converter 33 performs D/A conversion and generates an analogue 
audio signal. The analogue audio signal is outputted from the audio output 
terminal 38. 
[0041] 

Meanwhile, in recording, the drive controller 41 performs control for 
writing the TS sequentially inputted from the multi-layering/separation circuit 30 
into a hard disc 40. In reproducing, the drive controller 41 reads a TS from the 
hard disc 40 and supplies it to the multi-layering/separation circuit 30. 
[0042] 

The system controller 42 performs generation of control data multi-layered 
over a TS, control of the drive controller 41, and control of the entire apparatus. 
In addition, the system controller 42 appropriately reads management information 
of the file system of the hard disc 40, and content management information, as 
management information and control information of the TS, from the hard disc 40. 
Also, the system controller 42 newly generates file system management 
information and content management information, and records them on the hard 
disc 40. The system controller 40 accesses the hard disc and the TS in accordance 
with the file system management information and the content management 
information, and also manages both kinds of information on the memory 43. 
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[0043] 

The digital video recorder 1 constructed in a structure as described above is 
inputted with various video signals from the tuner 12, the V-signal output terminal 
13, the S-input terminal 14, and the digital interface 25. In recording, one of these 
signals is selected and recorded as a TS on the hard disc 40. 
[0044] 

Meanwhile, in reproducing, a TS outputted from the hard disc 40 is 
decoded and outputted from the V-output terminal 36 and the S-output terminal 37, 
or outputted as digital data from the digital input/output terminal 25. 
[0045] 

Next, update procedures of the data format, file system, and management 
information of the hard disc 50 will be explained. 
[0046] 

As shown in FIG. 2, a header area 5 1 and a data storage area 52 are formed 
in the hard disc 50. 
[0047] 

In the header area 5 1 , there are provided a main file system recording area 
61, a sub file system recording area 62, a flash descriptor recording area 63, a 
robust descriptor recording area 64, and a transaction descriptor recording area 65. 
[0048] 

The data storage area 52 records a TS of MPEG format, in units of files, 
and records two pieces of content management information (main content 
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management information and sub content management information) as 
management information and control information of the recorded TS, in units of 
files. 
[0049] 

Each of the main file system recording area 61 and the sub file system 
recording area 62 records file system management information. The file system 
management information contains, for example, information constructed by routes 
of files, file names, pointers indicating storage addresses, and the like. 
[0050] 

One same piece of file system management information is recorded in each 
of the main file system recording area 61 and the sub file system recording area 62. 
File system management information recorded in the main file system recording 
area 61 is called main file system management information, and file system 
management information recorded in the sub file system recording area 62 is called 
sub file system management information. 
[0051] 

In order to manage the update status of these pieces of file system 
management information, update procedure information of the main file system 
management information and the sub file system management information is 
recorded on the hard disc 50. The update procedure information of this file 
system management information is called a flash descriptor. This flash descriptor 
is stored in the flash descriptor recording area 63 in the header area 5 1 . This flash 
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descriptor describes that information of main file system management information 
is being updated,, that update of the main file system management information has 
been completed, that sub file system management information is being updated, 
and that update of sub file system management information has been completed. 
[0052] 

More specifically, the flowchart in FIG. 3 shows the procedure of updating 
the file system management information. 
[0053] 

At first, in the step SI 1, the system controller 42 describes a flash descriptor 
which indicates that the main file system management information is being 
updated. 
[0054] 

Subsequently, in the step SI 2, the system controller 42 writes the file 
system management information managed in the memory 43, into the main file 
system recording area 61 . 
[0055] 

Subsequently, in the step SI 3, the system controller 42 records a flash 
descriptor which indicates that update of the main file system management 
information has been completed, and then records a flash descriptor which 
indicates that sub file system management information is being updated. 
[0056] 

Subsequently, in the step SI 4, the system controller 42 writes the file 
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system management information managed by the memory 43, into the sub-file 
system recording area 62. The content which is written in this step is the same as 
the content that has been written into the main file system recording area. 
[0057] 

Subsequently, in the step SI 5, the system controller 42 empties the contents 
of the flash descriptor. Empty flash descriptor means that update of the file 
system management information of the main file system recording area 61 and the 
sub file system recording area 62 has been completed. 
[0058] 

The file system management information is updated as described above. 

[0059] 

Next, the flowchart in FIG. 4 shows the processing procedure when 
mounting of the hard disc 50 is carried out. 
[0060] 

At first, in the step S21, the system controller 42 refers to the flash 
descriptor to determine whether a flash descriptor indicating that the sub file 
system management information is being updated is described or not. If it is not 
described, the processing goes to the step S22. Otherwise, if it is described, the 
processing goes to the step S23. 
[0061] 

Subsequently, in the step S22, the system controller 42 refers to the flash 
descriptor to determine whether a flash descriptor indicating that the main file 
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system management information is being updated is described or not. If it is not 
described, the processing is terminated. Otherwise, if it is described, the 
procedure goes to the step S24. 
[0062] 

Subsequently, in the step S23, the system controller 42 copies the contents 
of the description of the main file system management information, onto the sub 
file system recording area 62. When copying to the sub file system recording area 
62 is finished, the procedure goes to the step S25. 
[0063] 

Subsequently, in the step S24, the system controller 42 copies the contents 
of the description of the sub file system management information, onto the main 
file system recording area 61. When copying to the main file system recording 
area 61 is finished, the procedure goes to the step S25. 
[0064] 

Subsequently, in the step S25, the system controller 42 empties the contents 
of the descriptions in the flash descriptor. 
[0065] 

By thus updating the file system management information, for example, 
recovery can be achieved up to the status before the update of the file system 
management information is performed or to the status at the time when the update 
is perfectly finished, if reading of the hard disc 50 is next started even after a power 
failure occurs and update processing is once stopped while updating the file system 
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management information. It is therefore possible to eliminate a situation that the 

management information of the file system is broken. 

[0066] 

Also, the system controller 42 periodically performs update processing 
(steps Sll to SI 5) of the file system management information, for every 
predetermined time. If television broadcasting is recorded by the digital video 
recorder 1, for example, recording operation continues for a long time in some 
cases. In those cases, recording ends before the file system is updated if a power 
failure occurs during data recording, where the file system management 
information is updated only at the time when recording ends. Therefore, those 
files that have already been recorded completely cannot be reproduced. The 
system controller 42 is hence arranged so as to update periodically the file system 
management information including the files, recording of which has been 
completed, for every predetermined time period, even while recording operation of 
data continues. 
[0067] 

Also, additional information and control information of AV data stored as a 
TS according to MPEG are described in the main content management information 
and the sub content management information which are recorded in the data storage 
area 52. Recorded as content management information are, for example, a title 
name of AV data, a file name in the file system, a recording start time, a recording 
period, related information such as a channel name, a program name, and the like 
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which are described in EPG and the like, characteristic feature information, 
information concerning compression, a list of time stamps and byte offsets from the 
file top, and thumbnail images, index images, and the like of video images. The 
characteristic feature information means a pointer to a characteristic point of a 
video image (e.g., a screen of a scene change, a screen of CM, and the like). 
[0068] 

Information having equal data contents is described in the main content 
management information and the sub content management information. 
[0069] 

In case of updating the content management information, procedure 
information which shows whether the main content management information or the 
sub content management information is updated is recorded on the hard disc 50. 
[0070] 

In addition, to manage the update status of these pieces of content 
management information, update procedure information concerning the main 
content management information and the sub file system management information 
are recorded on the hard disc 50. This update procedure information of the 
content management information is called robust descriptor. This robust 
descriptor is stored in a robust descriptor recording area 64 in the header area 5 1 . 
The robust descriptor describes that the main content management information is 
being updated, that update of the main content management information has been 
completed, that the sub content management information is being updated, and that 
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update of the sub content management information has been completed. 
[0071] 

Specifically, the update procedure of the content management information 
is shown in the flowchart in FIG. 5. 
[0072] 

At first, in the step S31, the system controller 42 records a robust descriptor 
which indicates that the main content management information is being updated. 
[0073] 

Subsequently, in the step S32, the system controller 42 writes content 
management information managed by the memory 43, into a file which describes 
the main content management information. 
[0074] 

Subsequently, in the step S3 3, the system controller 42 records a robust 
descriptor which indicates that update of the main content management information 
has been completed, and records next a robust descriptor which indicates that the 
sub content management information is being updated. 
[0075] 

Subsequently, in the step S34, the system controller 42 writes the content 
management information managed by the memory 43, into a file which describes 
the sub content management information. The contents which are written at this 
time are the same as the contents which have been written into the main content 
recording area. 
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[0076] 

Subsequently, in the step S35, the system controller 42 empties the contents 
of the robust descriptor. The empty robust descriptor means that update of the 
main content management information and the sub content management 
information is completed. 
[0077] 

Content management information is updated as described above. 

[0078] 

Next, the processing procedure when mounting the hard disc 50 is shown in 
the flowchart in FIG. 6. 
[0079] 

At first, in the step S41, the system controller 42 refers to the robust 
descriptor to determine whether the robust descriptor indicating that the sub content 
management information is being updated is described or not. If it is described, 
the processing goes to the step S42. Otherwise, the processing goes to the step 
S43. 
[0080] 

Subsequently, in the step S42, the system controller 42 refers to the robust 
descriptor to determine whether the robust descriptor indicating that the main 
content management information is being updated is described or not. If it is not 
described, the processing is terminated. Otherwise, the processing goes to the step 
S44. 
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[0081] 

Subsequently, in the step S43, the system controller 42 copies the contents 
of the description of the main content management information into a file in which 
the sub content management information is described. When copying of the sub 
content management information is finished, the processing goes to the step S45. 
[0082] 

Subsequently, in the step S44, the system controller 42 copies the contents 
of the description of the sub content management information into a file which 
describes the main content management information. When the main content 
management information is finished, the processing goes to the step S45. 
[0083] 

Subsequently, in the step S45, the system controller 42 empties the contents 
of the description of the robust descriptor. 
[0084] 

By thus updating the content management information, for example, 
recovery up to the status before update of the content management information is 
carried out or the status at the time when update is completely finished when 
reading of the hard disc 50 is started next, even in case where a power failure 
occurs and update processing is stopped while updating the content management 
information. Accordingly, it is possible to eliminate the situation that the 
management information of the contents is broken. 
[0085] 
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Also, the system controller 42 periodically performs update processing 
(steps S31 to S3 5) on the content management information, for every 
predetermined time period. If television broadcasting is recorded by this digital 
video recorder 1, for example, there is a case that recording operation continues for 
a long period. In this case, if the content management information is updated only 
at the time when recording is finished, recording is terminated without updating 
contents, when a power failure occurs during data recording. Therefore, data 
which has already been recorded cannot be reproduced. As a result, for example, 
the system controller 42 updates the content management information including 
files recording of which has been finished, for every predetermined time period, 
even if operation of recording data continues. 
[0086] 

In some cases, the main content management information 66 and the sub 
content management information 67 which are recorded in the data storage area 52 
is not managed for only one file but for a plurality of files. To update these kinds 
of content management information, data writing must be performed on a series of 
files which construct the content management information. Operation of updating 
the series of files as described above is called a transaction. 
[0087] 

Also, in case where the content management information is updated by a 
transaction, the main content management information and the sub file system 
management information are recorded onto the hard disc 50, in order to manage the 
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update status of both kinds of content management information. The procedure 
information for updating the content management information by means of the 
transaction is called a transaction descriptor. This transaction descriptor is stored 
in to the transaction descriptor recording area 65 in the header area 51. This 
transaction descriptor describes the file name and file size of the file being updated, 
that update of content management information is stated by transaction, and that the 
file is being copied from the main content management information to the sub 
content management information. The file name and file size of the file being 
updated are described into the transaction descriptor, for example, as shown in FIG. 
7. 

[0088] 

The procedure of updating the content management information is 
specifically shown in the flowchart in FIG. 8. 
[0089] 

At first, in the step S51, the system controller 42 records the file name and 
file size of the file to be updated and a transaction descriptor which indicates that 
update of the content management information is started. 
[0090] 

Subsequently, in the step S52, the system controller 42 writes content 
management information managed by the memory 43, into a series of files in which 
the main content management information is described. 
[0091] 
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Subsequently, in the step S53, the system controller 42 records a transaction 
descriptor which indicates that a file is being copied from the main content 
management information to the sub content management information. 
[0092] 

Subsequently, in the step S54, the system controller 42 copies the file in 
which the main content management information is described to the file in which 
the sub content management information is described. 
[0093] 

Subsequently, in the step S55, the system controller 42 empties the contents 
of the transaction descriptor. Note that the empty transaction descriptor means 
that update of the main content management information and the sub content 
management information is finished. 
[0094] 

Management information is updated as described above. 

[0095] 

Next, the processing procedure when mounting the hard disc 50 is shown in 
the flowchart in FIG. 9. 
[0096] 

At first, in the step S61, the system controller 42 refers to the transaction 
descriptor to determine whether transaction descriptor means that update of the 
content management information has been started by transaction is described or not. 
If it is not described, the processing goes to the step S62. Otherwise, the 
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processing goes to the step S63. 
[0097] 

Subsequently, in the step S62, the system controller 42 refers to the 
transaction descriptor to determine whether a transaction descriptor which indicates 
that a file is being copied from the main content management information to the 
sub content management information is described or not. If it is not described, 
processing is finished. Otherwise, the processing goes to the step S64. 
[0098] 

Subsequently, in the step S63, the system controller 42 sets the file sizes to 
described file sizes and copies the contents described in the sub content 
management information to a series of files of the main content management 
information, with respect to all files described in the transaction descriptor. When 
the copying ends, the processing then goes to the step S65. 
[0099] 

Subsequently, in the step S64, the system controller 42 sets the file sizes to 
described file sizes and copies the contents described in the main content 
management information to a series of files of the sub content management 
information, with respect to all files described in the transaction descriptor. When 
the copying ends, the processing goes to the step S65. 
[00100] 

Subsequently, in the step S65, the system controller 42 empties the contents 
of the description of the transaction descriptor. 
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[00101] 

By thus updating the contents, for example, recovery can be achieved up to 
the status before the update is performed by transaction or up to the status at the 
time when the update is perfectly finished by transaction, when reading of the hard 
disc 50 is next started even after a power failure occurs and update processing is 
once stopped while updating the file system management information. It is 
therefore possible to eliminate a situation that the content management information 
of the file system is broken. 
[00102] 

Also, the system controller 42 periodically performs update processing 
(steps S51 to S55) of the content management information for every predetermined 
time period. If television broadcasting is recorded by the digital video recorder 1, 
for example, recording operation continues for a long time in some cases. In 
those cases, recording ends before the content management information is updated 
if a power failure occurs during data recording, where the content management 
information is ^ updated only at the time when recording ends. Therefore, 
recording which has already been done is wasted. The system controller 42 is 
hence arranged so as to update periodically the content management information of 
the contents recording of which has been completed, for every predetermined time 
period, even while recording of data continues. 
[00103] 

The explanation to the embodiment of the present invention has shown an 
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example in which a hard disc has been cited as a recording medium. However, 
any kind of recording medium may be used as long as it enables digital recording. 
For example, the recording medium may be an optical disc or the like. 
[00104] 

In addition, the flash descriptor, robust descriptor, and transaction 
descriptor may be recorded in another non-volatile memory in the digital video 
recorder 1. 
[00105] 
[Effect of the Invention] 

In the date recording apparatus and method according to the present 
invention, management information of data to be recorded onto a recording 
medium is recorded periodically onto a recording medium or non-volatile memory. 
Thus, according to the present invention, data recorded on a recording medium can 
be read even if the apparatus stops due to a power failure or the like. 
[0106] 

In the data recording/reproducing apparatus and method according to the 
present invention, same management information is recorded double on two areas, 
and the procedure of recording management information is recorded. As a result, 
in the data recording/reproducing apparatus and method according to the present 
invention, either one of the two pieces of recorded management information can 
always be read so that recorded data can be read, even if the apparatus stops due to 
a power failure or the like. 
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[0107] 

In the disc-like recording medium according to the present invention, 
double recording areas for management information of recorded data are provided. 
As a result of this, in the disc-like recording medium according to the present 
invention, either one of the two pieces of recorded management information can 
always be read so that recorded data can be read, even if the apparatus stops due to 
a power failure or the like. 
[Brief Description of the Drawings] 

FIG. 1 is a block diagram showing the configuration of a digital video 
recorder according to the present invention; 

FIG. 2 is an explanatory view for explaining data format of a hard disc; 

FIG. 3 is a flowchart showing the procedure of updating file system 
management information; 

FIG. 4 is a flowchart showing the procedure of updating file system 
management information when mounting a hard disc; 

FIG. 5 is a flowchart showing the procedure of updating content 
management information; 

FIG. 6 is a flowchart showing the procedure of updating content 
management information when mounting a hard disc; 

FIG. 7 is a view showing contents of a description of a transaction 
descriptor; 

FIG. 8 is a flowchart showing the procedure of updating content 
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management information by transaction; and 

FIG. 9 is a flowchart showing the procedure of updating content 
management information by transaction when mounting a hard disc. 
[Explanation of Referenced Numerals] 
1 digital video recorder; 22 MPEG video encoder; 24 MPEG audio encoder; 31 
MPEG video decoder; 40 hard disk; 41 drive controller; 42 system controller; 43 
memory 
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[Name of Document] AB STRACT 

[Summary] 

[Task] 

To enable reading of data recorded on a recording medium . even when the apparatus 
stops due to a power failure or the like. 
[Means for Solution] 

The hard disc is provided with two areas for storing file system 
management information and content management information. The disc recorder 
records double file system management information and content management 
information onto the hard disc. Further, information indicating a procedure for 
updating file system management information is described in a flash descriptor, and 
a procedure for updating content management information is described in a robust 
descriptor. 

[Selected Drawing] FIG. 2 



